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It is in this latter concept of comparative toxicity that these techniques could offer industry valuable and economic methods for the screening of materials for carcinogenicity and potential anticholinesterase activity and batch testing of products.
The advantages of these methods include speed of result, economy, adaptability to use in any laboratory and practicability of studying isolated biological systems. Among the disadvantages are the susceptibility of cell cultures to bacterial and viral infections and the high sensitivity of cells in culture to low concentrations of toxic materials.
Allergic Dermatitis Due to Aniline Dye Additive by John Prout MRCS LRCP (Ford Motor Company Limited, Laindon, Basildon, Essex) This paper concerns a small number of cases of dermatitis which occurred a few years ago in a newly-opened tractor plant for whose medical services I was then responsible. The plant is the largest unit of three integrated plants, the other two being in the USA and Belgium. It employs over 3000 persons and the manufacturing area covers 900 000 ft2 (83 600 m2).
The Process
A major part of the factory is devoted to the machining of engine and hydraulic control mechanism parts. The engine parts are fed to the engine assembly area where the engine is built whilst attached by a heavy arm to a slowly moving overhead 'power and free' conveyor. The completed engine moves suspended by the conveyor to a dynamometer test bed for running under power. After passing a successful test the engine then moves to a stock area where it is detached from the conveyor arm, the latter going back on an endless track to the assembly area. If the engine does not pass its test it goes to a 'tear-down' area where it is repaired or adjusted and returned for re-test on its conveyor arm.
Many of the engines are assembled into tractors within the plant, but many are shipped to the overseas plants. Whilst in stock or transit they can rust so, before being detached from the conveyor arm in the stock area, they are sprayed with a soft-film solvent based rust preventive oil. Those used in the plant proceed to the next department for joining with gearbox, hydraulic mechanism and transmission on another conveyor which takes them after partial assembly for thorough cleaning and painting in the paint shops and then on to the final assembly line to complete the vehicle.
About a year after the plant opened, an observant charge nurse referred to me several men from different parts of the factory complaining of apparently minor rashes affecting forearms or hands. The first two cases worked in the engine repair area, then one or two appeared in the engine assembly area. The next case was in the opposite corner of the plant, a quarter of a mile away in the KD area. Here subassemblies are packed and crated for despatch to several small assembly plants overseas. Further cases arose in men working in engine and transmission stock areas and in the pre-paint assembly area, so that a very scattered pattern of distribution evolved.
Clinical Picture
The majority of patients complained of initial itching of affected skin, followed in some hours, or as long as ten days, by a mild to moderate erythema. The usual site of onset was the distal forearm or wrists, the rash then tending to spread proximally to the elbows. In a few patients the signs were chiefly confined to the fingers, thumbs or palms with vesicle formation and occasional fissures.
The majority cleared up in a few days by moving from their jobs and transferring temporarily to other work, although a few proved resistant and with treatment took over three months to clear completely. One man was transferred from another plant and worked in the pre-paint assembly area. Symptoms appeared after six weeks of exposure.
The early cases were not recognized as being due to a specific hazard and, allowing for some not reporting to the medical department, it was estimated that a total of 25 men were affected. Whilst some 500 men worked on shifts in the areas involved, it was considered that about 370 men were at risk. This gave an incidence of about 7%.
Detection and Eradication
The problem was to find.a common factor in these widely scattered departments and amongst men performing a variety of jobs. Several of the men on questioning said that their job was an 'oily' one, but lubricating oils encountered in these departments did not in my experience give rise to skin reactions of this type. A further complication was that the work in the engine assembly area was relatively clean, as again was most of the work in the prepaint assembly areas. Observation on the shop floor revealed that when the completed engine was sprayed with anti-rust oil, so was the suspension arm of the conveyor. When the engine was taken off the conveyor, the suspension arm travelled back on its endless chain to the engine assembly area. Here then was a common link between the engine assembly, dynamometer test and engine tear-down areas. This conveyor suspension arm is handled repeatedly in these several departments. Enquiry amongst patients, their workmates and supervisors regarding any change in components or materials handled revealed that about three months before the outbreak the anti-rust oil was coloured orange. The colour was added because it had been found that the sprayer operator occasionally missed a part of the engine when using the colourless oil, so that rusting could occur. A quick check showed the dyed oil to be present in all the affected departments, but not present elsewhere. The dye (Fig 1) became a strong suspect. Orange G is a commonly used aniline dye, known for many years and shown here as its water soluble sodium salt, the form usually used.
Contact was made with the supplier and samples of constituents obtained. Patch tests were carried out on 12 volunteers from those who had had rashes but were by then clear, together with 6 office workers to act as controls who had no contact with materials in use in the plant. Ten of the affected men gave positive results with the dye and its preparations, but not with the other constituents. All the controls gave entirely negative results. The patches were applied by number 'blind' and read twice by my colleague Dr H 0 Engel and myself. Table I gives the readings with 7 of the patients.
A report was issued to the management and the offending oil quickly replaced by colourless oil as originally used. Equipment was cleansed and that seemed to be the end of the problem. It had taken some ten weeks to isolate the cause from the initial recognition that a possible hazard existed. About six weeks later 2 men working in the buckle-up area, where engines, gearboxes and transmissions are bolted together, had a recurrence of their rashes. They reported quickly to the medical department and the symptoms cleared within two days on moving them to different work.
Close inspection of the transmissions showed that the anti-rust oil appeared to be dyedthe thin coating made it difficult to be certain. These are manufactured in our Antwerp plant and the plant was visited by me shortly afterwards. No similar rashes had been reported there, but only about 6 men in a despatch department were possibly exposedthey had only slight contact since they wore plastic gloves. Dyed oil was in use but although it came from the same supplier's plant in Holland we were not able to establish with certainty that it was chemically identical, although it seemed highly probable. The dye was subsequently withdrawn from use and no further cases occurred.
Five months later two of the original patients reported to me with recurrences. They said the orange coloured oil had been reintroduced fortyeight hours before. It transpired that a buyer had quoted the old specification number in error. Needless to say, the dyed oil was rapidly removed from the plant.
Over several years there have been no further relapses amongst the affected men and no new cases have been seen. No references are given as searches of the literature have so far failed to reveal a report involving this particular dye.
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